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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing a reflection type liquid ~~~ J 
crystal display device and a semitransmission reflection type liquid crystal display 
device at a low cost without producing a moire pattern. 100*1* 
SOLUTION: A photosensitive material of a specified film thickness is applied to one 
surface of a transparent, and the photosensitive material film is exposed to light ; 3 
through a photomask 42 having a light-transmitting pattern consisting of a periodical 
structure of the unit area which has an area formed of <1/2 length of the longer side 
and shorter side of a pixel as the minimum unit of the liquid crystal display part as 
maximum unit, and then developed and baked at a specified temperature. Thus, 
recesses and projections with curved faces are formed on the photosensitive material ~' s " 
film to roughen the surface of the transparent substrate. Then a light-reflecting layer 

is formed on the rough surface. The photomask 42 can be used for any kind of liquid crystal display devices 
without producing a moire pattern as far as the liquid crystal display part has pixels having the length of the 
longer and shorter sides twice or larger than those of the periodical structure of the mask. 




LEGAL STATUS 

[Date of request for examination] 26.01.2005 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] BEST AVAILABLE COPY 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the light reflex nature substrate used as one substrate of a 
reflective mold liquid crystal display. On one field of a transparence substrate with a smooth front face, 
a photosensitive ingredient is applied in the shape of [ of predetermined thickness ] film. Negatives are 
exposed and developed through the photo mask which has the light transmission pattern formed with 
the periodic structure which makes the maximum unit area with each 1 and two or less die length of the 
die length of a 1 -pixel long side and a shorter side which are the smallest unit of the liquid crystal 
display section about the photosensitive ingredient film. The manufacture approach of the light reflex 
nature substrate which forms the irregularity which has a curved-surface configuration on said 
photosensitive ingredient film by calcinating at predetermined temperature after that, carries out surface 
roughening of the front face of said transparence substrate, and is characterized by forming a light 
reflex layer on said split face. 

[Claim 2] The light transmission pattern of said photo mask is the manufacture approach of the light 
reflex nature substrate according to claim 1 characterized by having the periodic structure which makes 
the period of 50 microns or less max. 

[Claim 3] Said photosensitive ingredient is applied all over one side of said transparence substrate. With 
said photo mask by [ of said photosensitive ingredient film ] exposing and developing the whole surface 
mostly and calcinating at predetermined temperature after that The manufacture approach of the light 
reflex nature substrate according to claim 1 or 2 which forms the irregularity which has a curved- 
surface configuration on said photosensitive ingredient film, crosses the front face of said transparence 
substrate to the whole surface mostly, carries out surface roughening, and is characterized by forming 
said light reflex layer in the part equivalent to the liquid crystal display section on said split face, 
respectively. 

[Claim 4] The reflective mold liquid crystal display characterized by having the electrode substrate with 
which the transparent electrode was formed through the flattening layer for carrying out flattening of 
the front face on said light reflex layer of the light reflex nature substrate of claim 1 to claim 3 given in 
any 1 term, and said split face as one substrate. 

[Claim 5] The liquid crystal display section has the liquid crystal cell by which the liquid crystal layer 
was inserted in the gap of the 1st and 2nd substrates with which the electrode was formed in the 
opposed face side, respectively. In the outside of said 1st substrate of this eel Two or more phase 
contrast plates and polarizing plates are arranged at this order, and said light reflex layer is formed in 
the 2nd substrate side in said liquid crystal cell. In said liquid crystal layer, the angle of torsion theta 1 
of the direction of orientation of a liquid crystal molecule is 1 60 degrees - 300 degrees toward said 2nd 
substrate from said 1st substrate. The retardation value deltanl of the liquid crystal layer shown by the 
product of the refractive-index anisotropy deltanl of said liquid crystal layer and the thickness d1 of 
said liquid crystal layer and d1 are a reflective mold liquid crystal display according to claim 4 
characterized by being 0.30 micrometers - 2.00 micrometers. 

[Claim 6] The transflective reflective mold liquid crystal display characterized by a light reflex layer 
according to claim 4 or 5 being a transflective reflection layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] \ 
[0001] 

[Field of the Invention] Especially this invention relates to the light reflex nature substrate about the 

reflective mold liquid crystal display of an inside diffuse reflection method. 

[0002] 

[Description of the Prior Art] Since a reflective mold liquid crystal display or a transflective reflective 
mold liquid crystal display can see a display even if it does not have a back light when there is outdoor 
daylight, low-power-izing is possible for it, and it fits portable. 

[0003] Although there are various approaches when using a liquid crystal display as a reflective mold, it 
considers as the approach of giving an indication bright, and a good approach prepares a light reflex 
layer and an uneven layer in the interior of a liquid crystal cell. 

[0004] While is used for a liquid crystal display panel as an approach of preparing a light reflex layer and 
an uneven layer in the interior of a liquid crystal cell, the positive type photosensitivity polyimide film 
which is a photosensitive ingredient is formed, countless detailed irregularity is formed by developing 
negatives, after exposing through the photo mask which has a predetermined light transmission pattern, 
and the approach of carrying out surface roughening of the glass substrate front face is proposed at the 
glass substrate top. In this case, a light reflex layer is formed on this split face. 

[0005] The periodic structure which makes the maximum unit 1 pixel which is the smallest unit of the 
liquid crystal display section is given to the light transmission pattern of the photo mask used here. 
Moreover, light transmission opening is irregularly arranged in the unit area. Therefore, the uneven layer 
formed on a glass substrate also has the above-mentioned periodic structure, and unevenness is 
irregularly arranged within the unit area. 

[0006] The example of the periodic structure of the light transmission pattern of the above-mentioned 
photo mask is shown in drawing 1 1 . In this example, 1 pixel which is the smallest unit of the liquid 
crystal display section is 305micrometerx95micrometer, and it is 10 micrometers between lines. 
Therefore, a period is 105 micrometers of longitudinal directions, and the lengthwise direction has 
become 315 micrometers. In addition, the light transmission opening 44 is arranged by the photo mask 
42 in the unit area of each period at irregularity as above-mentioned. 

[0007] Moreover, the example of the location which forms an uneven layer on a glass substrate is shown 
in drawing 12 . In drawing 1 2 , an uneven layer is formed with the periodic structure shown only in the 
part equivalent to the field 46, i.e., the liquid crystal display section, in which a pixel exists at drawing 1 1 . 
[0008] If the period of a pixel differs from the period of a photo mask 42, the above photo masks 42 will 
be used because it becomes the cause of generating of moire. Moreover, the whole glass substrate 
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surface can be covered, for making the mask pattern which has arrangement of the irregular light 
transmission opening 44, a vast quantity of data are needed, and such an approach is adopted also from 
it not being realistic, either. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when a reflective mold liquid crystal display and a 
transflective reflective mold liquid crystal display are manufactured by the above-mentioned 
conventional approach and the size of a pixel etc. is changed, the photo mask 42 for forming irregularity 
each time must be changed. This is because the light transmission pattern of a photo mask 42 has 
periodic structure which makes the maximum unit 1 pixel which is the smallest unit of the liquid crystal 
display section 46 as above-mentioned. For this reason, there was a problem that a manufacturing cost 
will become high. 

[0010] Moreover, in order to lose the effect of an above-mentioned uneven layer and to raise the 
stacking tendency of liquid crystal, it is necessary to specifically form a flattening layer on a light reflex 
layer between an uneven layer and a liquid crystal layer. If the uneven layer is formed only in the liquid 
crystal display section at this time, the thickness doubled with the flattening layer will become thick, and 
a level difference will arise on the transparence electric conduction film between the liquid crystal 
display section and other parts in which the uneven layer is not formed. For this reason, there was also 
a problem that the transparence electric conduction film will be cut. 

[0011] This invention is made in view of the above-mentioned conventional technical problem, and the 
purpose is in offering the manufacture approach of a reflective mold liquid crystal display without 
generating of moire, and a transflective reflective mold liquid crystal display by low cost. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is the 
manufacture approach of the light reflex nature substrate used as one substrate of a reflective mold 
liquid crystal display. On one field of a transparence substrate with a smooth front face, a 
photosensitive ingredient is applied in the shape of [ of predetermined thickness ] film. Negatives are 
exposed and developed through the photo mask which has the light transmission pattern formed with 
the periodic structure which makes the maximum unit area with each 1 and two or less die length of the 
die length of a 1 -pixel long side and a shorter side which are the smallest unit of the liquid crystal 
display section about the photosensitive ingredient film. By calcinating at predetermined temperature 
after that, the irregularity which has a curved-surface configuration on the photosensitive ingredient film 
is formed, surface roughening of the front face of a transparence substrate is carried out, and it is 
characterized by forming a light reflex layer on a split face. 

[0013] Moreover, in the manufacture approach of the above-mentioned light reflex nature substrate, the 
light transmission pattern of a photo mask is characterized by having the periodic structure which 
makes the period of 50 microns or less max. 

[0014] In the manufacture approach of the above-mentioned light reflex nature substrate, a 
photosensitive ingredient is applied all over one side of a transparence substrate. With a photo mask 
moreover, by [ of the photosensitive ingredient film ] exposing and developing the whole surface mostly 
and calcinating at predetermined temperature after that The irregularity which has a curved-surface 
configuration on the photosensitive ingredient film is formed, the front face of a transparence substrate 
is mostly crossed to the whole surface, and carries out surface roughening, and it is characterized by 
forming a light reflex layer in the part equivalent to the liquid crystal display section on a split face, 
respectively. 

[0015] Moreover, it is a reflective mold liquid crystal display, and is characterized by having the 
electrode substrate with which the transparent electrode was formed through the flattening layer for 
carrying out flattening of the front face on the light reflex layer of the above-mentioned light reflex 
nature substrate, and the split face as one substrate. 

[0016] Moreover, in the above-mentioned reflective mold liquid crystal display, the liquid crystal display 
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section has the liquid crystal cell by which the liquid crystal layer was inserted in the gap of the 1st and 
2nd substrates with which the electrode was formed in the opposed face side, respectively. Two or more 
phase contrast plates and polarizing plates are arranged on the outside of the 1st substrate of this eel 
at this order. The light reflex layer is formed in the 2nd substrate side in a liquid crystal cell, and the 
angle of torsion theta 1 of the direction of orientation of a liquid crystal molecule is 160 degrees - 300 
degrees toward the 2nd substrate in a liquid crystal layer from the 1st substrate. The retardation value 
deltanl of the liquid crystal layer shown by the product of the refractive-index anisotropy deltanl of a 
liquid crystal layer and the thickness d1 of a liquid crystal layer and d1 are characterized by being 0.30 
micrometers - 2.00 micrometers. 

[0017] Moreover, it is a transflective reflective mold liquid crystal display, and is characterized by the 

above-mentioned light reflex layer being a transflective reflection layer. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of operation of 
this invention is explained according to a drawing. 

[0019] The sectional view of the operation gestalt of the reflective mold liquid crystal display concerning 
this invention is shown in drawing 1 . In drawing 1 , electrodes 14 and 16 are formed in the opposed face 
side of the 1st transparence substrate 10 formed with glass etc, and the 2nd transparence substrate 12, 
respectively, and the liquid crystal cell in which the liquid crystal layer 18 was inserted is constituted by 
the gap of these transparence substrates 10 and 12. Moreover, two phase contrast plates 20 and 22 and 
polarizing plates 24 are arranged on the outside of the 1st transparence substrate 10 at this order. In 
addition, the above-mentioned electrodes 14 and 16 are constituted as a transparent electrode. 
[0020] A color filter 26 is arranged inside the transparence substrate 10 of the above 1st, this color 
filter 26 is covered, and the flattening layer 28 is formed. On the other hand, the uneven layer 30 is 
formed in the inside front face of the 2nd transparence substrate 12, and the light reflex layer 32 is 
formed in the part equivalent to the liquid crystal display section on it. The flattening layer 28 is formed 
also on this light reflex layer 32. As above-mentioned, this flattening layer 28 is formed in order to raise 
the stacking tendency of liquid crystal. The above-mentioned electrodes 14 and 16 are formed in the 
opposed face side of each flattening layer 28, respectively, and the insulating layer 34 and the 
orientation layer 36 are formed in the inside, respectively. A spacer 38 is arranged inside two orientation 
layers 36, and the above-mentioned liquid crystal layer 18 is inserted in the tooth space formed of this. 
The above-mentioned liquid crystal cell is formed in the gap of the 1st transparence substrate 10 and 
the 2nd transparence substrate 12 of the above. In addition, the seal 40 is formed in the side-face side 
of this liquid crystal cell. 

[0021] In the liquid crystal layer 18 used with this operation gestalt, the retardation value deltanl of the 
liquid crystal layer 18 which the angle of torsion theta 1 of the direction of orientation of a liquid crystal 
molecule is 160 degrees - 300 degrees, and is shown toward the 1st transparence substrate 10 to 2nd 
transparence substrate 12 by the product of the refractive-index anisotropy deltanl of the liquid crystal 
layer 18 and the thickness d1 of the liquid crystal layer 18, and d1 are 0.30 micrometers - 2.00 
micrometers. 

[0022] In order to form the above-mentioned uneven layer 30 on the 2nd transparence substrate 12, the 
film of a photosensitive ingredient is applied by predetermined thickness on one field of the 
transparence substrate 1 2 with a smooth front face, and after exposing through the photo mask 42 
which has a predetermined light transmission pattern, negatives are developed, and it is based on the 
approach of forming, countless detailed irregularity, i.e., split face, by calcinating at predetermined 
temperature after that. In this case, as a photosensitive ingredient, for example, positive type 
photosensitivity polyimide is used. According to this approach, a predetermined curved-surface 
configuration is given to irregularity. Thus, the light reflex layer 32 is formed on the split face on the 
formed transparence substrate 12, and the light reflex nature substrate concerning this invention is 
manufactured. 
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[0023] In addition, the above-mentioned positive type photosensitivity polyimide is applied all over one 
side of the transparence substrate 12, and it is also suitable for it by the photo mask 42 that expose 
and develop the whole surface mostly and calcinate like the account of Gokami, and cross the front face 
of the transparence substrate 12 to the whole surface mostly, and it carries out [ of the film of positive 
type photosensitivity polyimide ] surface roughening. Thereby, it can cross all over the front face of the 
2nd transparence substrate 12, and the uneven layer 30 can be formed. In this case, the light reflex 
layer 32 is formed only in the part equivalent to the liquid^ crystal display section. 
[0024] Thus, in the reflective mold liquid crystal display concerning this operation gestalt, it has the 
transparence substrate 12 with which the flattening layer 28 for carrying out flattening of the front face 
was formed, and the electrode 16 was formed through this flattening layer 28 on the split face in which 
the light reflex layer 32 top and the light reflex layer 32 are not formed as one electrode substrate. 
[0025] As mentioned above, the light transmission pattern of the conventional photo mask 42 has the 
periodic structure which makes the maximum unit 1 pixel which is the smallest unit of the liquid crystal 
display section 46. This is for avoiding moire. However, moire is avoidable even if it does not give the 
periodic structure which makes the maximum unit 1 pixel which is a smallest unit. So, with this operation 
gestalt, 1/2 or less 1 -pixel periodic structure which is a smallest unit is given to the light transmission 
pattern of a photo mask 42. 

[0026] The reason is as follows. The wave depending on the distance of the direction of X is considered. 
A wave with the pitch of a is set to cos2 (1/a) (- X-pi), and a wave with the pitch of b is set to cos2 
(1/b) (- X-pi). Here, the square is carried out in order not to consider minus. These synthetic waves are 
set to cos2(1/a) (- X-pi)+cos2(1/a) (- X-pi) =cos((a+b)/(ab) and X-pi) cos((a-b)/(ab) and X-pi)+1. This 
means that the wave of the pitch of (ab)/(a+b) and (ab)/(a~b) was newly made. The moire which poses a 
problem is the pitch of (ab)/(a-b). If the pitch of a and b approaches, (ab)/(a-b) will serve as a very big 
pitch. Even if a and b are the small pitches which are not visible to human being, the pitch of (ab)/(a-b) 
is visible to human being's eyes, and poses a problem. 

[0027] What is necessary is just to fill the relation of b<=(1/2) -a at the time of a>b, in order to avoid 
this. What is necessary is just to fill the relation of b<=(1/3) -a desirably. That is, generating of moire 
can be abolished if the photo mask 42 which has the light transmission pattern formed with the periodic 
structure which makes the maximum unit area with each 1 and two or less die length of the die length of 
a 1 -pixel long side and a shorter side which are the smallest unit of the liquid crystal display section is 
used. This shows that it is not based on the size but the same photo mask 42 can be used about the 
liquid crystal display section which has the pixel of the die length of a twice [ more than ] as many long 
side as the periodic structure of the above-mentioned photo mask 42, and a shorter side. 
[0028] Generally, since the smallest unit of the pixel in the case of full dot color display is about 
100x300 micrometers, if it is the period of a unit 50 micrometers or less, the level from which moire 
poses a problem will not become. Therefore, if the photo mask 42 of a light transmission pattern with a 
period of 50 micrometers or less is created, it will become the photo mask 42 also corresponding to 
which model. Since the need that this prepares a photo mask 42 for every model like before is lost, it 
becomes possible to make the uneven layer 30 from low cost. Moreover, since the number of data to 
need decreases when data required in order to create a photo mask 42 are the repeat of a small pattern, 
it becomes possible to create a photo mask 42 by low cost also at this point. However, since the 
interference fringe of the reflected light will pose a problem if a period is too small, it is necessary to set 
a period to 10 micrometers or more. 

[0029] In the reflective mold liquid crystal display concerning this operation gestalt described above, as 
shown in drawing 1 , it crosses all over the front face of the 2nd transparence substrate 12, and the 
uneven layer 30 is formed. Signs that the uneven layer 30 and the liquid crystal display section 46 were 
formed on this 2nd transparence substrate 1 2 are shown in drawing 2 . This shows the example which 
makes 12 liquid crystal cells using this one glass substrate. Gap control becomes easy, when the 
flattening layer 28 is formed all over the 2nd transparence substrate 12 after forming the uneven layer 
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30 also in parts other than liquid crystal display section 46 and forming the light reflex layer 32 only in 
the part equivalent to the liquid crystal display section 46, as shown in drawing 2 . Because, since it 
etches when forming the uneven layer 30, compared with the part in which the uneven layer 30 is not 
formed, as for the part in which the uneven layer 30 was formed, thickness becomes thin relatively. 
Therefore, it is because a big difference will arise in thickness with other parts and gap control will 
become remarkably difficult, if the uneven layer 30 is formed only in the liquid crystal display section 46. 
[0030] In addition, although it is also possible to also form the light reflex layer 32 in parts other than 
liquid crystal display section 46, and it to make the flattening layer 28 an insulating layer, when the light 
reflex layer 32 becomes a cutting plane with nakedness, a possibility that degradation may arise is in the 
light reflex layer 32. Moreover, since the alignment at the time of liquid crystal display manufacture etc. 
performs by transparency, it is not desirable to form the light reflex layer 32 all over the transparence 
substrate 12. 

[0031] Although the reflective mold liquid crystal display was described, the above can be taken as a 
transflective reflective mold liquid crystal display, if a transflective reflection layer is formed instead of 
the light reflex layer 32. The operation gestalt of the transflective reflective mold liquid crystal display 
concerning this invention is shown in drawing 3 R> 3. Different points from drawing 1 in drawing 3 are 
the point that the transflective reflection layer 48 was formed instead of the light reflex layer 32, and a 
point that the circular polarization of light plate 56 which consisted of lambda/4 plate 50, lambda/2 plate 
52, and a polarizing plate 54, and the light source 60 are formed in the outside front face of the 2nd 
transparence substrate 12 in this sequence. The reflective polarizing plate (for example, DBEF made 
from 3M) which penetrates one linearly polarized light mostly and reflects the linearly polarized light of 
another side mostly instead of a polarizing plate may be used. Moreover, a circular polarization of light 
plate may be transposed to the thing using selective reflection. 

[0032] Hereafter, the example of an above-mentioned operation gestalt is explained as an example. 
[0033] 

[Example 1] By about 5cm, the size of a display created the reflective mold liquid crystal display of the 
number of 120x (160xRGB) pixels as follows. The configuration is the same as that of what was shown in 
drawing 1 . 

[0034] The liquid crystal layer 18 is STN of the 240-degree twist, refractive-index anisotropy deltan of 
liquid crystal is 0.13, and a gap is 0.65 micrometers as deltand in 5 micrometers. Moreover, deltand of 
the phase contrast plate 20 set deltand of 0.138 micrometers and the phase contrast plate 22 to 0.385 
micrometers. The light reflex layer 32 and the uneven layer 30 have been arranged like drawing 1 . 
[0035] In this example, the smallest unit of the liquid crystal display section is 

305micrometerx95micrometer, and it was made into 10 micrometers between lines. Therefore, a period 
is 105 micrometers of longitudinal directions, and a lengthwise direction is 315 micrometers. 
[0036] the uneven layer 30 — as positive type photosensitivity polyimide resin — the Nissan chemistry 
company make — RN-901 were applied to 2.0 micrometers in thickness with the spinner on the 
transparence substrate 12 (glass substrate), and it prebaked with the batch type furnace for 10 minutes 
at 80 degrees C. Next, as shown on the film at drawing 4 , the photo mask was set, and it exposed with 
the pro squeak tea mold one-shot exposure machine (wavelength [ of 365nm ], light exposure 40mj, and 
pro squeak tea gap 300micrometer, collimation angle-type 3.4degree of an exposure machine). It is 
arranged by 40 micrometers in a longitudinal direction, and the hole of size (16 micrometers wide, 
elliptical [ 8 micrometers long ]) as shown in a photo mask 42 at drawing 5 is arranged with the period of 
100 micrometers in the lengthwise direction, as shown in drawing 6 . However, many holes are arranged 
at random in rectangle (40 micrometers and 1 00 micrometers). 

[0037] next, Tokyo — adaptation — negatives were developed for 20 minutes in shrine 3 [ alkali solvent 
NMD-] (room temperature of 30 degrees C), and after heating for 60 minutes at 170 degrees C, 
postbake was performed for 30 minutes at 320 degrees C. The uneven layer 30 of a configuration as 
shown in drawing 7 was formed on the glass substrate by this, and surface roughening of the front face 



-7- 



of a glass substrate was carried out. In this case, as shown in drawing 2 , the above-mentioned uneven 
layer 30 is formed in all the parts shown in a slash on a glass substrate. 

[0038] As shown on this concavo-convex layer 30 at drawing 2 , aluminum was formed with vacuum 
deposition as a light reflex layer 32 into the part equivalent to the liquid crystal display section 46. 
Adjustment of a reflected color and reflectivity were controlled by making a laminated structure like 
[ the section ] Si02 or Si02/Ti02/Si02 besides. The light reflex nature substrate concerning this 
operation gestalt was produced by the above. 

[0039] The reflective mold liquid crystal display applied to this example using the light reflex nature 
substrate produced as mentioned above was produced, and the angular dependence of the reflected 
light to -30-degree incident light was measured by the evaluation system shown in drawing 8 . The 
result is shown in drawing 9 . 

[0040] The mode (NEGAMODO) in which low reflective brightness was realized at the time of no 
electrical-potential-difference impressing, and high reflective brightness was realized with electrical- 
potential-difference impression as a display was adopted. Furthermore, 1/120 was used as duty ratio 
using the multiplexer drive. Moreover, the visibility permeability Y adjusted so that the property of the 
used color filter 26 might drop color purity on reflective molds and might become colorless from the 
color filter for transparency molds under illuminant C about the balance of RGB three colors each 
further at it was 53%. 

[0041] The bright display was able to be obtained especially in the reflective mold liquid crystal display 
concerning this example, without also feeling moire. Even if it created the uneven layer, without using 
the period doubled with pixel size by this example, it was proved that there is nothing a problem. 
[0042] 

[Example 2] The thing which gives 35 micrometers to this longitudinal direction and gives the period of 
35 micrometers to a lengthwise direction and by which a large number have been arranged at random in 
square (35 micrometers and 35 micrometers) as a hole elliptical [ 8. micrometers long ] is shown in 
drawing 10 , and the same pattern as a lengthwise direction and a longitudinal direction has been 
arranged by 16 micrometers wide shown in drawing 5 was used as a photo mask 42 among the 
configurations of an example 1. 

[0043] The bright display was able to be obtained without feeling moire, also when the transparence 
substrate 12 which formed the uneven layer 30 using the above-mentioned photo mask 42 is produced. 
[0044] 

[Example 3] With the configuration of an example 1, the transflective reflection layer 48 has been 
arranged instead of the light reflex layer 32, the laminating of the broadband circular polarization of light 
plate 56 was carried out to the outside front face of the transparence substrate 1 2, and it was 
presupposed except having arranged the back light (light source 60) under the broadband circular 
polarization of light plate 56 that it is the same. This configuration is shown in drawing 3 . 
[0045] As a transflective reflection layer 48, what has few depolarization (polarization rotation) was 
desirable, and used the half mirror of aluminum. In the upper part of aluminum Adjustment of a reflected 
color and reflectivity were controlled by making a laminated structure like Si02 or Si02/Ti02/Si02. The 
rate of reflection and transparency was set to 7:1. 

[0046] The bright display was able to be obtained like this example, without feeling moire also as half- 
transparency. Moreover, since it was half-transparency when there is no outdoor daylight, it became 
possible to check a display by looking according to the effectiveness of a back light, and the application 
range spread. 
[0047] 

[Effect of the Invention] Since the photo mask which there is no generating of moire and can respond to - 
every model can be obtained according to this invention as explained above, the need of preparing a 
photo mask for every model is lost like before, and it becomes possible to produce an uneven layer by 
low cost. 
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[0048] Moreover, if the substrate using the uneven layer using this method is used, in a reflective mold 
liquid crystal display and a transflective reflective mold liquid crystal display, gap control also becomes 
easy and little display of nonuniformity with high homogeneity can be realized. 

[0049] Furthermore, the transflective reflective mold of this invention and a reflective mold liquid crystal 
display, especially the transflective reflective mold liquid crystal display using a color filter demonstrate 
high functionality together with the good visibility and power of expression, when it uses for the portable 
electronic equipment on condition of use on the outdoors, for example, a cellular phone, an electronic 
notebook, an Electronic Book, an electronic dictionary, a Personal Digital Assistant (PDA), a **-jar, 
pocket location detection equipment (GPS), a pocket fish detector, a handheld game machine, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a typical sectional view explaining 1 operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 2] When creating many liquid crystal cells from one transparence substrate, it is the 
explanatory view of the location which creates an uneven layer and creates a light reflex layer on a 
transparence substrate. 

[Drawing 3] It is a typical sectional view explaining 1 operation gestalt of the transflective reflective 
mold liquid crystal display concerning this invention. 

[Drawing 4] It is a mimetic diagram for explaining the manufacture approach of a light reflex nature 
substrate. 

[Drawing 5] It is drawing showing the dimension of one hole of a photo-mask substrate. 
[Drawing 6] It is drawing showing the example of the uneven periodicity of a photo-mask substrate. 
[Drawing 7] It is the typical perspective view of the uneven section created on the transparence 
substrate. 

[Drawing 8] It is the explanatory view of the evaluation system which measures the angular dependence 
of the reflected light reinforcement of an uneven reflecting layer. 

[Drawing 9] It is drawing showing the angular dependence of the reflected light reinforcement of the 
reflective mold liquid crystal display created by the example. 

[Drawing 10] It is drawing showing other examples of the uneven periodicity of a photo-mask substrate. 
[Drawing 11] It is drawing showing the uneven periodicity of a photo-mask substrate as a conventional 
example. 

[Drawing 12] It is drawing showing the location which creates an uneven layer on a transparence 
substrate as a conventional example. 
[Description of Notations] 
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10 1st Transparence Substrate, 12 14 2nd Transparence Substrate, 16 Electrode, 18 20 A liquid crystal 
layer, 22 A phase contrast plate, 24 A polarizing plate, 26 Color filter, 28 A flattening layer, 30 An 
uneven layer, 32 A light reflex layer, 34 Insulating layer, 36 An orientation layer, 38 spacers, 40 A seal, 
42 A photo mask, 44 Light transmission opening, 46 The liquid crystal display section, 48 A transflective 
reflection layer, 50 lambda/4 plate, 52 lambda/2 plate, 54 A polarizing plate, 56 A circular polarization of 
light plate, 60 Light source. 



[Translation done.] 
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